Introduction
Preovulatory follicular development, oestrous activity, ovulation, and normal luteal function can be induced in progesterone-primed seasonally anoestrous ewes by a 72-h 'pulse-injection' regimen of luteinizing hormone (LH) or gonadotrophin-releasing hormone (GnRH), a 72-h constant infusion regimen of LH or a sexually active ram (McNatty, Gibb, Dobson & Thurley, 1981) . However, when the corpus luteum has regressed after any of these treatments, the animals return once again to an anovulatory state for the remainder of the anoestrous period.
Thus a short-term exposure of anoestrous ewes to LH, GnRH or a ram does not lead to permanent restoration of cyclic ovarian activity during the non-breeding season.
During the breeding season, the pattern of LH secretion in Romney ewes during the luteal phase is characterized by discrete episodic discharges of the hormone occurring at a frequency of about one discharge every 2-2 h. By contrast, during the non-breeding season, the episodic discharges of LH occur at a frequency of about one every 3-6 h (McNatty et al, 1981) . It is possible that this difference is due to changes in the frequency of GnRH secretion from the hypothalamus (Carmel, Araki & Ferin, 1976; Belchetz, Plant, Nakai, Keogh & Knobil, 1978) rather than to any major change in the functional status of the pituitary gland per se (see Karsch, Goodman & Legan, 1980, for ng/ml) and sodium heparin (150 i.u./ml) in sterile isotonic saline (0-9 g NaCl/1). A blood sample (10 ml) was collected from each animal at least once every 3 days. After each blood sample had been withdrawn through the cannula, the latter was flushed with 2 ml saline containing sodium heparin (150 i.u./ml). Thirty consecutive daily blood samples were obtained from 28 anoestrous Romney ewes between September and February for progesterone analysis. These animals, which served as a control group were housed and fed identically to the GnRH-treated animals, and also were not exposed to a ram. All blood samples were centrifuged (4000 g) within 30 min of collection at 18-20°C for 20 min. The plasma was recovered and kept frozen at -20°C until hormone analysis.
Progesterone determinations
Progesterone was measured in peripheral plasma by a radioimmunoassay procedure similar to that described by Thorneycroft & Stone (1972) and validated as described by Neal, Baker, McNatty & Scaramuzzi (1975) . The antiserum (WA-26) was raised in an ovariectomized ewe against progesterone-llct-hemisuccinate conjugated to bovine serum albumin and used at an initial dilution of 1:5000. Major cross-reacting steroids in the assay were 11a-hydroxyprogesterone (120%), 11 ß-hydroxyprogesterone (25%), 20a-dihydroprogesterone (3-5%) and androstenedione (0-45%). Under the assay conditions employed, the minimum detectable level of progesterone in plasma was 0-3 ng/ml. The intra-and interassay coefficients of variation were < 14%.
Results
The patterns of progesterone secretion in the ewes are shown in Text- fig. 1 . In all 3 ewes, the levels of progesterone exceeded 1 ng/ml for 8-13 successive days on 2 or 4 separate occasions.
For the ewes not subjected to GnRH treatment (i.e. the controls), the mean progesterone value was 0-41 ± 0-01 ng/ml (s.e.m., (Short, 1972 (McNatty et al, 1981) . In Ewe 1, ovulation was apparently induced within the first 2-4 days of GnRH treatment because the progesterone levels were already about 1 ng/ml on the 5th day of the experiment: this finding adds further evidence to suggest that some follicles in anoestrous sheep can be recruited for their final stages of maturation and mobilized for oestrogen production within just a few hours of supplementing the endogenous production of LH and FSH (McNatty et al, 1981) .
The results of this study support the concept that cyclic ovarian activity may be critically dependent on the frequency (and amplitude) of hypothalamic GnRH release as postulated for prepubertal and adult rhesus monkeys (Belchetz et al, 1978; Knobil, Plant, Wildt, Belchetz & Marshall, 1980; .
